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TOHKOE CTPOEHHE IIOKPOBOB IJEPKAPHH 
H PA3BHBAK>mHXCB METAU;EPKAPHH 
DIPLOSTOMUM CHROMATOPHORUM (TREMATODA: DIPLOSTOMIDAE) 

© H. M. Il0^Bfl3HaH 

PtoyneHa yjibTpacTpyKTypHaa opraHmauna noKpoBOB 3pejibix uepKapHH h pa3BHBaiomHxcfl 
MeTauepxapHH D. chromatophorum ot nepBoro uha hx pa3BHTH« bo II npoMexyroHHOM xo3«HHe uo 
UOCTHXCeHHfl HHBa3HOHHOrO COCTOHHHH. BblflBJieHbl TpH HeTKO BbipaXCeHHbie CTaflHH 450pMHpOBaHHa 
noKpoBOB, no cpoxaM Koppejinpyiomne c nepBbiMH TpeMH OTanaMH pa3BHTH5i MeTauepxapHH 
D. chromatophorum , onncaHHbiMH UlHrHHbiM (1986). IloKa3aHO, hto Becb cneKTp CMeHHiomHxcfl 
(}3H3HOJiorHHecKHX coctohhhh b xoue pa3BHTHH MeTauepxapHH D. chromatophorum , xa k h ueTajin 
^HHaMHKH napa3HTo-xo3HHHHbix OTHOiiieHHH, HaxoflflT OTpaxceHHe b npeo6pa30BaHHHx CTpyxTypbi 
nOKpOBOB. 


CpeAH MHOTOHHCJieHHblX ny6jIHKaUHH, nOCBHIUeHHblX TOHKOMy CTpOeHHK) noKpoBOB 
TpeMaTOA, jiHiiib b eflHHHHHbix pa6oTax paccMOTpeHbi Mop4)o$yHKUHOHajibHbie npeoOpa- 
30BaHH5i TeryMeHTa b xoue aKTHBHO npoTeKaiomHX Mopc£>oreHeTHHecKHx npoueccoB 
(Popiel, 1976; Higgins, 1980; Galaktionov e. a., 1996, Hup.). BMecTe c TeM nccjieuoBaHHfl 
Taxoro poua npeucTaBJiaioT HecoMHeHHbiH HHTepec, nocKOJibKy hmchho b npouecce 
pa3BHTHH HanOoJiee HaniflUHO npoflBJiaioTCfl BaxcHenuiHe cBOHCTBa uaHHOH CHCTeMbi — ee 
nojiH^yHKUHOHanbHocTb h njiacTHHHOCTb, MaxcHMajibHO peajiH3yioTCfl ee innpoKHe auan- 
THBHbie B03M0XCH0CTH. HHXCe npHBOUflTCfl flaHHbie O CTpOeHHH noKpoBOB y 3peJIbIX 
uepKapHH h pa3BHBaiomHXCfl MeTauepKapHH Diplostomum chromatophorum 1 ot nepBoro 
AHfl pa3BHTHH BO BTOpOM npOMOKyTOHHOM X03flHHe JX O AOCTHXCeHHfl HMH HHBa3HOHHOTO 
COCTOHHHH. 


MATEPHAJI H METOflM HCCJIEflOBAHHH 

3pejibie uepxapHH D. chromatophorum coOpaHbi ot npnpouHO HHBa3HpoBaHHbix moji- 
jhockob Lymnaea stagnalis , juo6e3HO npeuocTaBJieHHbix HaM A. A. UlHrHHbiM. MeTauep¬ 
KapHH pa3Hbix B03pacT0B noJiyneHbi b pe3yjibTaTe OKcnepHMeHTajibHoro 3apaxceHHH uep- 
KapnaMH HCKyccTBeHHO BbipameHHbix ceroneTKOB Kapna. Pbi6ox, conepxcamnxcH b aKBa- 
pnyMe npn TeMnepaType 18—20°, BcxpbiBaJiH Ha 1, 3, 5, 6, 7, 10, 12, 20, 30, 34, 40 h 
49-e cyTKH nocne 3apaxceHH5i. H3BJieneHHbix H3 xpycTajinxa ma3a MeTanepKapnii c})hkch- 
poBajm, KaK h uepKapHH, 5 %-hhm pacTBopoM rJiyTapajibuernna Ha 0.05 M KaxouHJiaTHOM 
6yc})epe 3—5 h Ha xojioue c nocJieuyiomeH nocT^HKcauneH 1 %-hbim bouhmm pacTBopoM 
Os0 4 b TeneHHe 1 h Ha xojioue. 06e3BO)KHBaHHe npoBouunocb b cnnpTax B03pacTaiomeH 
KpenocTH h aueTOHe, ujih 3anHBKH Hcnojib30BajiH apanuHT. ToHKHe cpe3bi nojiynajin Ha 
yjibTpaTOMe LKB—III, KOHTpacTHpoBajiH HacbimeHHbiM BOAHbiM pacTBopoM ypaHHJiaue- 
TaTa h uHTpaTOM cBHHua no PeiiHOJibucy h npocMaTpHBajiH Ha 3JieKTpoHHbix MHKpocKonax 
JEM 100CX h JEOL 1500. Abtop npHHOCHT myOoxyio OnaronapHocTb E. B. TojiyOeBOH 
3a noMomb b npoBeueHHH 3KcnepHMeHTa, c{)HKcauHH h 3ajiHBKe MaTepnana. 


1 B 3apy6exHOH JiHTepaType 3tot bha H3BecTeH xax D. pseudospathaceum (Niewiadomska, 1989). 
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PE3YJIbTATbI HCCJIEflOBAHHH 


lloKpoBbi uepKapHH. TeryMeHT uepxapnn D. chromatophorum npeucTaBJieH 
TOHXOH HapyaCHOH UHT0mia3MaTHHeCK0H nJiaCTHHKOH, COeAHHeHHOH UHTOnJia3MaTHHeCKH- 
mh MOCTHKaMH c HHncejiencaiUHMH cyGTeryMeHTajibHbiMH KJieTKaMH (pnc. 1, a\ 2, a , 6; cm. 
bkji.). AnnxajibHan noBepxHocTb snnTejiHH HMeeT cxjiaunaTbin pejibecf). AccounnpoBaHHbiH 
c HapyxcHOH MeM6paHOH mHKOKajiHKc npn uaHHOM cnoco6e cjinxcaunn BbiHBJineTCH KaK 
cjia6o BbipaxeHHbiH tohxhh, npepbiBHCTbin cjioh (pnc. 1, a , h; 2, e). CyGMeMGpaHHan 
rHajioruia3Ma othctjihbo junJxJiepeHUHpoBaHa, b Hen o6HapyncnBaK)TCH UBa cjioh — Hapyxc- 

HblH TOHXOBOJIOXHHCTblH 3JieXTp0HH0-CBeTJIbIH CJIOH H BHyTpeHHHH SJieXTpOHHOIUIOTHblH, 
ruiaBHo nepexouHiunn b Taxxce uoBOJibHO ruioTHoe ocHOBHoe BemecTBO Gojiee nnyGoxnx 
cjioeB UHToruia 3 Mbi (pwc. 1, h; 2, e , a). C HapyxcHon MeMGpaHon TeryMeHTa cBH 3 aHbi 
He 6 ojibiiiHe 3JiexTpoHHO-npo3paHHbie Be3HKyjibi (pnc. 1, a , h \ 2, <?, 2), HHoraa nouoGHbie 
ny3bipbKH BbiHBJiHKDTCH h Ha HexoTopoM yuajieHHH ot anHKajibHOH noBepxHocTH. Ea3ajibHafl 
MeM 6 paHa snnTejiHH o6pa3yeT pejjxne HerjiyGoxne HHBarHHaunn (pwc. 1 , a). IlojicTHJiaK)T 
ee TOHKan norpaHHHHan ruiacTHHKa h 6 ojiee tojictmh cjioh pbixjioBOJioKHHCToro Mexcxjie- 
TOHHoro BemecTBa. Hnnce pacnojioxceHbi otpoctkh mhouhtob, cocTaBJiHiomne xojibueByx) 
h npo^ojibHyio MycxyjiaTypy (pnc. 1, a; 2, a). HacTbie KOHTaKTbi Tnna nojiyaecMocoM 
CBH3biBaioT norpaHHHHyio miacTHHxy xax c 6a3ajibHon noBepxHocTbio snnTeJiHH, Tax h c 
OT pocTxaM h MbimeHHbix xjieTOX. Hepeuxo sth xoHTaxTbi npocTpaHCTBeHHo coBnajjaioT 
(pnc. 1, a\ 2, 2). TeryMeHT uepxapnn D. chromatophorum BoopynceH uiHnHxaMH (pnc. 1, 
a). Ha pa3Hbix ynacTxax Tejia hx cJiopMa, pa3Mep h opneHTaunn BapbnpyioT, ojrnaxo TOHXoe 
CTpoeHHe oxa3biBaeTCH cxojjHbiM. BepxHHH 3aocTpeHHbiH xoHeu uinna, BbicTynaiomnn Hajj 
noBepxHocTbio snHTejiHH, njioTHO ojieT annxajibHOH MeMGpaHon, a pacmnpeHHoe ocHOBa- 
Hne ynnpaeTCH b 6a3ajibHyio MeM 6 paHy TeryMeHTa, nojj xoTopon npocjiexcnBaeTCH HeGojib- 
rnoe JioxajibHoe ynjioTHeHHe norpaHHHHon njiacTHHXH (pnc. 1, a). MaTepnaji uinnoB HMeeT 
xpncTajuiOHjiHyK) CTpyxTypy, o neM CBnueTejibCTByeT ero xopouio BbipanceHHan npojjoJibHan 
HCHepneHHOCTb Ha cpe3ax (pnc. 1, a), llpn stom BbiHBJineTCH ynjioTHeHHe BemecTBa b 
6a3ajibHOH nacTH uinna h HHoma b ero noBepxHOCTHOM cjioe, npunencameM x HapyncHOH 
njia 3 MaTHuecxoH MeM 6 paHe (pnc. 1, a; 2, u). Hepeuxo Mbiinubi npnGjinnceHbi x ocHOBaHHHM 
IUHnHXOB (pnc. 1, a\ 2, 6 ), HTO HaBOUHT Ha MbICJIb 06 HX TeCHOH CjiyHXUHOHaJIbHOH CBH3H. 
CexpeTopHbie BXJiroHeHHH TeryMeHTa npejjcTaBJieHbi xaoTHHHO pacnojionceHHbiMH jihcxo- 
BHjiHbiMH rpaHyjiaMH (CT-7), oxpynceHHbiMH njia3MaTHHecxoH MeMGpaHon. Ha cpe3ax ohh 
name Bcero BbinumnT najionxoBHUHbiMH, pence OBajibHbiMH, HHoraa xoJibueBHUHbiMH 
(pnc. 1, a; 2, a , <?, 2). CocTaBJineT hx roMoreHHbin MaTepnaji cpejmen hjih bmcoxoh 
sjiexTpoHHOH njioTHocTH. HexoTopan reTeporeHHoeTb BXjuoneHHH no njiOTHOCTH, no-BH- 
AHMOMy, OTpancaeT npouecc co3peBaHHH cexpeTa. B HapyncHyio imacTHHxy cexpeTopHbie 
BXjnoneHHH nocTynaioT H3 cyGTeryMeHTajibHbix xjieTox. Y 3pejibix uepxapnn cexpeTopHan 
(JiyHXUHH 3 thx xcejie3 6jiH3xa x 3aBepineHHK), a caMH xjictxh no cymecTBy npeucTaBJiHKDT 
co 6 oh pe 3 epByapbi HaxonjieHHoro cexpeTa (pnc. 1, a ; 2, a , 6). HapyncHan njiacTHHxa 
cojiepncHT Taxnce He3HanHTejibHoe xojihhcctbo mhtoxohjiphh (pnc. 1, a). npuHimnnajib- 
Hbix pa3JiHHHH b cTpoeHHH TeryMeHTa Ha pa3Hbix ynacTxax Tejia uepxapnn He o 6 HapynceHo 
(xboctoboh npnuaTox n MbiuieHHbie opraHbi b uaHHon paGoTe He paccMaTpnBaKDTCH). 

lloxpoBbi pa3BHBaK)iunxcH MeTauepxapHH. KoncHo-MycxyjibHbin Meuiox 
1-UHeBHbix MeTauepxapnn D. chromatophorum bo mhotom coxpaHaeT onncaHHoe Bbiuie 
CTpoeHHe, ouHaxo b HapyncHon njiacTHHxe CTaHOBHTCH 3aMeTHbi h HexoTopbie cymecTBeH- 
Hbie H3MeHeHHH. Pe3Xo yBejiHHHBaeTCH njioTHOcTb rjinxoxajinxca (pnc. 1, 6, o\ 2, d , e). B 
3HaHHTeJIbHOM XOJIHHeCTBe nOHBJIHK)TCH CTpyXTypbl CBOeo6pa3HOrO CTpoeHHH, Ha3BaHHbie 
HBMH «MyJIbTHBe3HXyjIHpHbIMH». OHH HMeK)T BHU ny3bipbXOB, HHOrua UOBOJIbHO XpynHbIX 
(pnc. 2, nc, 3 ), orpaHHHeHHbix njia3MaTHHecxon MeMGpaHon, BHyTpn xoTopbix 3axjiK)HeHbi 
Mejixne Be3nxyjibi oxpymon hjih cnjibHo BbiTHHyTOH (JiopMbi. Mejixne Be3nxyjibi OTnonxo- 
BbiBaKDTCH ot BHyTpeHHeii noBepxHocTH oxpyncaK)iunx hx Gojiee xpynHbix (pnc. 1, o\ 3, a\ 
cm. bxji.) h MoryT 3HaHHTejibHo BapbnpoBaTb b xojiHHecTBe (pnc. 2, nc, 3 ). MHorne 
MyjibTHBe3HxyjiHpHbie CTpyXTypbl HHorua CBH3aHbi c annxajibHOH MeMGpaHon TeryMeHTa 
y3Xon «nepeTHncxon» (pnc. 1, o\ 2, e). llpn stom rjinxoxajinxc HapyncHon MeMGpaHbi 
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njiaBHO nepexo^HT b sjieKTpoHHomiOTHoe BemecTBo, BbiCTHJiaiomee H3HyTpH CTeHKy 
MyjibTHBe3HKyjiHpHoro o6pa30BaHHH. Boicpyr OTBepcTHH Ha6jnouaeTC5i KaK 6bi CTflrHBaio- 
iuhh hx noacoK 3JieKTpoHHoruioTHoro MaTepHajia (pnc. 1, o\ 2, e). HexoTopbie MyjibTHBe- 
3HKyjiapHbie o6pa30BaHHH conpHKacaioTCfl h c 6a3ajibHOH noBepxHOCTbio snHTeJiHfl (pnc. 1, 
6), ojmaKo neTKHX KapTHH cjihhhhh h nepexoua ouhoh MeM6paHbi b upyryio o6HapyxcHTb 
He yuanocb. B TeneHHe 1-x cyTOK nocjie 3apaxceHH5i b TeryMeHTe HaHHHaioTca nocTeneHHbie 
H3MeHeHH5i: yxpyn h5hotc5i cKJiajucn CHHUHTHaJibHOH njiacTHHKH; yBeJiHHHBaeTca, ho Bee 
eme ocTaeTca He6ojibuiHM kojimhcctbo mhtoxohuphh; name BCTpenaioTCfl HHBarHHauHH 
6a3ajibHOH MeM6paHbi snHTeJiHfl (pnc. 1, 6). U[HTonjia3MaTHHecKHH MaTpHKC TeryMeHTa, 3a 
HCKJHoneHHeM y3KOH nojiocKH b anHKaJibHOM cjioe, TepaeT sjieKTpoHHyio njioTHOCTb 
(pHC. 2, d). MecTaMH 3aMeTHO coKpamaeTca kojihhcctbo ceicpeTopHbix rpaHyji. B cy6Te- 
ryMeHTanbHbix KJieTKax, yHacjieuoBaHHbix ot uepxapHH, noflBJiaioTCfl KpynHbie JiHnmmbie 
KanJiH h «nycTbie» ynacTKH UHTomia3Mbi, JiHuieHHbie ceKpeTopHbix BKjnoneHHH (pnc. 1, 
6 ). K 3-My flHio pa3BHTHH 3th KJieTKH o6HapyxcHBaioT npH3HaKH ycHJiHBaiomeHCH uereHe- 
pauHH: KOJTHHecTBo cexpeTa b hhx Heo6paTHMO yMeHbinaeTCfl, KOMnjieKCbi rojibjpKH h 
mepoxoBaTbiH 3I1P He BbiABJiaioTCfl, b uHTomia3Me noflBjnnoTCfl ayioc})arocoMbi h pa3HO- 
o6pa3Horo BHua ociaTOHHbie TeJibua, b tom HHCJie MyjibTHJiaMeJuiapHbie (pnc. 1, e). HacTb 
MyjIbTHJiaMejmflpHbIX TeJI H JIHnHUHbIX BKJHOHeHHH BblBOflHTCfl BMeCTe C CexpeTOpHblMH 
rpaHyjraMH b HapyxcHbiH chhuhthh (pHC. 1, e\ 2, 3, u). OuHOBpeMeHHO no# MbimeHHbiMH 
cjio5imh jmcjxjjepeHUHpyioTca KJieTKH, npejicTaBJunomHe HOBoe (nepBoe j\nn MeTauepKapHH) 
noKOJieHHe uhtohob TeryMeHTa. JJjin hhx xapaKTepHO KpynHoe njx po c 6ojibuiHM smpbim- 
KOM, UiepOXOBaTblH 3I1P CO CJierKa paCIHHpeHHblMH UHCTepHaMH, MHOXteCTBO CBo6oUHbIX 
Ph6ocom (pnc. 2, w), xoporno BbipaxceHHbie KOMnjieKCbi rojibuxcn h HeMHoroHHCJieHHbie 
MeJIKHe CeKpeTOpHbie BKJHOHeHHH pa3H006pa3H0H c|)OpMbI, 3anOJIHeHHbie T0HK03epHHCTbIM 
MaTepnajioM (pnc. 1, e). Y 3-jmeBHbix MeTauepKapHH sth KJieTKH eme He CBH3aHbi c 
snHTeJiHajibHOH ruiacTHHKOH noKpoBOB (pnc. 1, e). Ha 5-e cyTKH nocjie 3apaxceHHH 
npouecc uereHepaunn «uepKapHbix» cy6TeryMeHTaJibHbix KJieTOK 3aBepinaeTCH pacnauoM 
hx UHTonjia3Mbi Ha OTueJibHbie cjjparMeHTbi (pnc. 3, e). BMecTe c TeM uhtohm hoboto 
noKOJieHHH nepexcHBaioT c})a3y aKTHBHoro cHHTe3a cexpeunn (pnc. 3, 6 ), npn stom ohh 
pa3JiHHaioTC5i no cocTaBy ceKpeTopHbix BKjnoneHHH. B ouhhx o6HapyxceHbi jxesl thusl 
rpaHyji: MejiKHe BKJHOHeHHH HenpaBHJibHO-OBajibHOH cjjopMbi, oxpyxceHHbie MeM6paHOH h 
3anojiHeHHbie T0HK03epHHCTbiM MaTepnajioM cpejmen h bmcokoh sjieKTpoHHon hjiothocth 
(Cr-2), a Taxxce onncaHHbie paHee jmcKOBHUHbie rpaHyjibi Cr~l (pnc. 1, a); upyrne KJieTKH 
couepxcaT tojibko Cr~2 (pnc. 1, a; 3, 6). llo-BHUHMOMy, cy6TeryMeHTajibHbie kjictkh 
uaHHOH reHepauHH o6jiauaioT cnoco6HOCTbio k CHHTe3y jmyx pa3Hbix thhob cexpeTa, 
KOTopbiH npoTexaeT b hhx HecHHxpoHHO. y 5-UHeBHbix MeTauepKapHH ohh yxce coeuHHeHbi 
UHTOIUia3MaTHHeCKHMH MOCTHKaMH C HapyXCHOH CHHUHTHaJibHOH njiaCTHHKOH (pHC. 1, 

3, e). Pejibecf) anHKajibHOH noBepxHOCTH nocjiejmen 3aMeTHO BbipaBHHBaeTcn, a UHToiuia3- 
MaTHHeCKHH MaTpHKC CTaHOBHTCfl 60 Jiee SJieKTpOHHOnJIOTHbIM (pnc. 3, a). CrpoeHHe 
uiHnHKOB, 6a3ajibHOH njiacTHHKH h MbimeHHOH CTeHKH Tejia b nepBbie 5 mien nocjie 
3apaxceHH5i ocTaeTca TaKHM xce, KaK y uepKapnn, h b uaJibHenuieM He HcnbiTbiBaeT 
cymecTBeHHbix H3MeHeHHH uo 33—34-cyTOHHoro B03pacTa MeTauepKapHH (pnc. 1, 6 — k). 

Ha 6-H UeHb pa3BHTHH 6oJIbUIHHCTBO MyjIbTHBe3HKyjI5ipHbIX CTpyKTyp OTKpbIBaeTCH Ha 
noBepxHOCTb Tena, a hx couepxcHMoe Bbi6pacbiBaeTca Hapyxcy (pnc. 1, <3; 3, d). Bcjieu 3a 
3 thm yTpaHHBaeT cbok) njioTHOCTb mHKOKajiHKc, HapymaeTca, a 3aTeM h nojiHOCTbio 
Hcne3aeT cjiOHCTaa CTpyKTypa cy6MeM6paHHOH rHajionjia3Mbi (pnc. 1, e, x; 3, a, a). BHOBb 
ycHJiHBaeTca cKnajmaTOCTb anHKajibHOH noBepxHOCTH (pnc. l,d, e; 3, d , e, 3 ). Y 7-UHeBHbix 
MeTauepKapHH Ha Hen noflBjnnoTCfl euHHHHHbie nanbueBHUHbie BbipocTbi (pnc. 1, a; 3, a), 
a k 10-My uhk) pa3BHTHH yxce bch noBepxHOCTb Tejia HeceT mhkpobopchhkh (pnc. 1, x; 3, 
3 ). OuHOBpeMeHHo B03pacTaeT h hhcjio HHBarHHauHH 6a3ajibHOH MeM6paHbi snHTejiHH 
(pnc. 1, e, x; 3, 3 ). C 7-UHeBHoro B03pacTa ot ero anHKajibHOH noBepxHOCTH HaHHHaioT 
OTHIHypOBblBaTbCH B BHUe Be3HKyjI ynaCTKH SJieKTpOHHO-CBeTJIOH UHTOnJia3MbI (pnc. 1, e\ 
3, e). CeKpeTOpHbie BKjnoneHHH TeryMeHTa CTaHOBHTCH Bee 6ojiee MajiOHHCJieHHbiMH 
(pnc. 1, d —x; 3, a, 3 ). C 6-ro jx hh pa3BHTHH b cy6TeiyMeHTanbHbix KJieTKax h b 6a3ajibHOM 
cjioe TeryMeHTa noflBjnnoTCfl 3JieKTpoHHO-npo3paHHbie BaKyojiH (pnc. 1, d). Y 7—10-UHeB- 


509 



Phc. 1. CxeMa CTpoeHHH noKpoBOB 3pejibix uepxapHH h pa3BHBaiomHxcfl MeTauepxapHH D. chroma- 

top ho rum. 

a — 3pejiaa uepKapna; 6 — 1-h aeHb pa3BHTHa (a. p.); e — 3-h a. p.; z — 5-h a. p.; d — 6-h a. p.; e — 7-h 
a. p.; x — 10 -h a. p.; 3 — 12-h a. p.; I — aopcajibHaa, II — BeHTpaubHaa noBepxHOCTH; u — 20-h a. p., 
BeHTpajibHaa noBepxHOCTb; k — 34-h a. p.; a — 40 — 49-h a. p.; m — ynacTOK /ioxajibHOH peopraHH3auHH 
TeryMema; h — ynacTOK annica/ibHOH noBepxHOCTH TeryMeHTa uepxapHH; o — ynacTOK annicajibHOH noBepxHOCTH 
cyroHHbix MeTauepxapHH; ea — BaicyojiH; e — rjiHKOKajiHKc; d(pi4 — UHtJxJjepeHUHpyioiUHHCH uhtoh; 614 — 
aereHepHpyioiUHH uhtoh; 3iu — 3anaTKH uinnoB; kq — bkjuohohhh KpHCTajuionuHoro MaTepnana; km — KOJibue- 
Bbie Mbimubi; a — JiHnHUbi; mq — MyjibTHBe3HKyjiapHbie CTpyKTypbi; mu — mhtoxohuphh; mji — MyjibTHJiaMen- 
jiapHbie Tena; mc — mhkpobopchhkh; n — nonocTH; nd — nonyaecMOcoMbi; hm — npoao/ibHbie Mbimubi; nn — 
norpaHHHHaa ruiacTHHKa; om — ociaTOHHbie Tena; Cr-I—Cr-7 — cexpeTopHbie BKjnoHeHHH TeryMeHTa; cn — 
cexpeTopHbiH npoTOx; ccz — cy6MeM6paHHbie cjioh rHajionjia3Mbi; hm — «HeTKOBHUHaH» MeMOpaHa; 14 — uhtoh; 
14M — uHTonjia 3 MaTHHecKHH mocthk; 3 n — onHTeJiHaiibHaji njiacTHHKa. 

Fig. 1. Diagram of the tegument ultrastructure of mature cercariae and developing metacercariae of 

D. chromatophorum. 
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Phc. 1 (j npodojwcenue ). 


Hbix MeTauepKapHH hx KOJinnecTBo 3aMeTHO B03pacTaeT (pnc. 1, e, x; 3, x). rioABJiaioTCfl 
3 th CTpyKTypbi oneHb 6bicTpo, npocneuHTb ueTajin 3Toro npouecca He yuajiocb. B 
HapyxcHyio ruiacTHHiey BaKyojiH nocTynaioT nouoOHo ceKpeTopHbiM BKJHoneHHHM H3 uhto- 
hob (pnc. 3, x). ripH 3tom Tyua ate nonauaioT h 3anacTyio cBH3aHHbie c hhmh pnOocoMbi 
(pnc. 1, x; 3, 3 ). Cy6ieryMeHTajibHbie KjieTKH MeTauepKapHH 6 —10 UHen pa3BHTH5i HMeioT 
euHHbiH njiaH cTpoeHHa. Jtnfl hhx xapaKTepHO HajiHHHe HeOojibuioro KOJinnecTBa cexpe- 
TOpHblX BKJHOHeHHH CT-1 H CT-2, a TaKXCe MHOrOHHCJieHHbIX 3JieKTp0HH0-np03paHHbIX 
BaKyojien b uHTonjia3Me (pnc. 1, d\ 3, e , x). 

K 12-My ahk) pa3BHTHH HaMenaeTCH MopcjDOcJjyHKUHOHajibHaH UHcfxfjepeHUHpoBKa Tery- 
MeHTa Ha uopcajibHOH h BeHTpajibHOH noBepxHocTHX TeJia MeTauepKapHH («JiaTepajibHbiH» 
TeryMeHT no CTpoeHHio 6jih30K k «uopcaJibHOMy»). Ha uopcajibHOH cTopoHe noKpoBHbin 
snHTeJiHH 3aMeTHO TOHbme, 6euHee ceKpeTopHbiMH BKjnoneHHflMH h HeceT jinuib pejucne 
noBepxHOCTHbie BbipocTbi; HHBarHHauHH 6a3ajibHOH MeMOpaHbi 3uecb TaKxce HeMHoronnc- 
jieHHbi (pnc. 1, 3/; 3, k). TeryMeHT BeHTpajibHOH noBepxHOCTH, oco6eHHO ee ueHTpajibHOH 
HaCTH, HanpOTHB, HMeeT ryCTyiO CeTb MHKpOBOpCHHOK H pa3BHTyiO CHCTeMy HHBarHHauHH 
6a3ajibHOH MeMOpaHbi, couepxcHT 6ojibuioe kojihhcctbo 3JieKTpoHHO-npo3paHHbix BaKyo- 
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Phc. 1 (i npodojwceHue ). 


jien h 6ojiee MHoroHHCJieHHbie ceKpeTopHbie bkjhohchhh (pnc. 1, 3//; 3, u). Ilpouecc 
OTnoHKOBbiBaHHH ot HapyxcHOH noBepxHOCTH TeryMeHTa pa3Hoo6pa3Horo BHua Be3HKyji, 
aHajiorHHHbiH HaGjnouaBiueMycfl y 7—10-jjHeBHbix MeTauepKapHH, npouojixcaeTCfl h Ha 
12-e cyTKH pa3BHTHH Ha 6pK)uiHOH CTopoHe Tejia b6jih3h aueTaSyjnoMa (pnc. 1, 3/; 3, u). 
Y MeTauepKapHH 3Toro B03pacTa o6HapyxceH hobwh THn cySTeryMeHTajibHbix kjictok, 
coeflHHeHHbix OTpocTKaMH c HapyxcHOH njiacTHHKOH (pnc. 1, 3; 4, a , a; cm. bkji.). Hm 
CBOHCTBeHHO HajiHHHe 2, a bo3mc»kho h 3, 5mep, a Taoce xoporno pa3BHTaa CHCTeMa 
mepoxoBaToro 3I1P c xapaKTepHO pacuinpeHHbiMH uncrepHaMH. BMecTe c TeM Hejib3H 
HCKJHOHaTb, HTO HMeiOTCH H OUHOHJjepHbie UHTOHbl CXOflHOrO CTpOeHHH. BeCbMa MajlOHHC- 
jieHHbie cexpeTopHbie bkjikdhchhh sthx kjictok Cr~3 OKpyxceHbi MeM6paHOH, hmckdt Ha 
cpe3ax OKpymyio cJjopMy h coctoht H3 roMoreHHoro MaTepnajia cpejjHen 3JieKTpoHHOH 
iuiothocth. BHeuiHe ohh noxoxcn Ha OBajibHbie ceKpeTopHbie rpaHyjibi CT-2, o6pa3yioiHH- 
ecH b UHTOHax npejjbiuymero noKOJieHHH, ojjHaKO nojiHOCTbio He huchthhhbi hm. Ojjho- 
BpeMeHHO coxpaHHeTCH HeSojibuioe kojihhcctbo uhtohob, xapaKTepHbix ujih 6—10-jmeB- 
Hbix MeTauepKapHH (pnc. 1, 3). OjjHaKO hohbjihiotch HeKOTopbie npH3HaKH hx CTapeHHH 
h aereHepauHH, HanpHMep MHoroHHCJieHHbie ocTaTOHHbie Tejia, BCTpenaiomHecH Taxxce b 
6jiH3Jie>KamHX ynacTKax UHTomia3MaTHHecKOH njiacTHHKH (pnc. 1, 3 II). 

TeHJieHUHH B pa3BHTHH nOKpOBOB, OTMeHeHHbie JJJIH 12-rO JJHH pa3BHTHH, B UeJIOM 
coxpaHHKDTCH w y 20-AHeBHbix MeTauepKapHH. Ha uopcajibHOH CTopoHe Tejia TeryMeHT 


4 napa3HTOJiorH5i, Ne 6, 1999 r. 
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npaKTHHecKH He MeHaeTcn. BMecTe c TeM anHKajibHaa noBepxHocTb «BeHTpanbHoro» 
TeryMeHTa npoflOJixaeT yBejiHHHBaTbca, oco6chho b 30He Bna^HHbi BOKpyr 6piomHOH 
npHCOCKH, 3a CHeT pa3BHTHfl JUIHHHblX, ryCTO pacnOJIOXCeHHbIX MHKpOBOpCHHOK. MeCTaMH 
epe^H HHX BCTpenaiOTCa BbICOKHe TOJICTbie BbipOCTbl UHTOnJia3MbI CO CpaBHHTeJlbHO 
rjia^KOH noBepxHocTbio (pnc. 1, u\ 4, d). 3jieKTpoHHo-npo3paHHbie BaxyoJiH b snHTejin- 
ajibHOH ruiacTHHKe pe3Ko coxpamaioTCfl b KOJinnecTBe, ceKpeiopHbie BKjnoHeHHfl ciaHo- 
batca eme 6oJiee pe^KHMH (pnc. 1, u\ 4, e). flna TeryMeHTa jihhhhok 3Toro B03pacTa 
xapaKTepHo HajiHHHe MHKpoTpy6oneK (pnc. 4, e) h B03pocmee kojihhcctbo mhtoxoh^phh 
(pnc. 1, u). Ha 6pioiiiHOH cTopoHe Tejia Haa 6a3anbHOH MeM6paHOH TeryMeHTa noflBJunoTCfl 
peryjiapHo pacnojioxeHHbie crymeHHa sjieKTpoHHomioTHoro MaTepnana, npeflCTaBJHnomne 
co6oh 3anaTKH HOBoro BoopyxeHHfl noKpoBOB (pnc. 1, w; 4, e). Y 20-cyroHHbix MeTauep- 
KapHH OHH eme He HMeiOT OTHeTJIHBO BbipaxeHHOH KpHCTaJIJIOHflHOH CTpyKTypbl, KaK 
«CTapbie» uiHnHKH, yHacjie^oBaHHbie ot uepxapHH (pnc. 1, u\ 4, e). Bee cy&reryMeHTanb- 
Hbie KJieTKH Ha STOM 3Tane pa3BHTHJ! HMeiOT OflHH THn CTpOeHHfl — MHOroa^epHblX 
Uhtohob, npo^yuHpyiomHx cexpeTopHbie BKjnoneHHfl Cr-3 (pnc. 1, u). Ot aHajiorHHHbix 
o6pa30BaHHH 12-^HeBHbix MeTauepxapHH ohh oTJiHHaioTCfl tojibko noaBJieHHeM b uhto- 
mia3Me CKonjieHHH KpHCTajmommoro MaTepnana (pnc. 4, 6). 

Y 12- h 20-flHeBHbix MeTauepxapHH, KpoMe Toro, b pa3JiHHHbix nacTax noBepxHocTH 
Tejia MHoroKpaTHo Ha6jno;jaJiHCb oTflejibHbie 30Hbi TeryMeHTa c coBepmeHHo oco6biM 
THnoM opraHH3auHH. Ana sthx ynacTKOB xapaKTepHa rjia^KaH annKajibHaa noBepxHocTb 
(pnc. 1, m\ 4, x). HapyxHaa njia3MaTHHecKafl MeM6paHa npn (J)HKcauHH o6pa3yeT 3flecb 
CBoeo6pa3Hyio HeTKOBmmyio CTpyKTypy: KopoTKHe OTpe3KH MeM6paHbi, HMeiomne o6bin- 
HOe CTpOeHHe, Hepe^yiOTCa C ny3bipbKOBHflHbIMH «B3flyTHflMH» (pnc. 1, m\ 4, x, 3). FlOfl 
anHKajibHOH noBepxHocTbio HaxomiTCfl nojiocTH, HHoma aoBOJibHo o6uiHpHbie, orpaHHneH- 
Hbie THnHHHOH njia3MaTHHecKOH MeM6paHOH. BHyTpeHHflji noBepxHocTb sthx nojiocTen 
o6pa3yeT BbipocTbi, cxo^Hbie c tcmh, KOTopbie HecyT HeMo^H^HUHpoBaHHbie ynacTKH 
TeryMeHTa (pnc. 1, m\ 4, 3 ). Ha sjieKTpoHorpaMMax bh^ho, hto HexoTopbie nojiocTH 
OTKpbiBaioTCH Hapyxcy, npn stom BbicTHJiaiomafl hx MeM6paHa nepexo^HT b anHKajibHyio 
MeM6paHy TeryMeHTa, Ha,a KOTopon b BH^e K03bipbK0B coxpaHflioTCfl octbtkh «hctkobha- 
hoh» MeM6paHbi (pnc. 1, m\ 4, 3 ). CoBepmeHHo ohcbh^ho, hto Ha onHcaHHbix Bbiuie 
ynacTKax nponexo^HT jioxanbHafl HHTeHCHBHaa peopraHH3auHH anHKajibHOH noBepxHocTH 
snHTejiHfl. 

B o6mnx nepTax xapaKTepHaa j\nn 12—20-jmeBHbix MeTauepxapHH opraHH3auna 
noKpoBOB coxpaH^eTca jxo 33—34-cyTOHHoro B03pacTa, 3a HCKJiioHeHHeM Toro, hto 
pa3JiHHH3i b cTpoeHHH flopcajibHOH h BeHTpajibHOH noBepxHocTen Tejia nocTeneHHo 
cmaxcHBaiOTCH. HannHaa c 34—35-ro mien pa3BHTHJi TeryMeHT h Becb KoxHo-MycKyjibHbiH 
MernoK npeTepneBaioT eme ojmy niy6oKyio nepecTponxy, b pe3y;ibTaTe KOTopon (})opMH- 
pyioTca noKpoBbi, xapaKTepHbie yxe jyifl HHBa3HOHHbix MeTauepxapHH. OraejibHbie c^par- 
MeHTbi sthx npeo6pa30BaTejibHbix npoueccoB HaM yaanocb HaS^io^aTb y 34-^HeBHbix 
MeTauepxapHH. B stom B03pacTe hjih nyTb no3)Ke TeryMeHT yrpaHHBaeT noBepxHocTHbie 
BbipOCTbl. IlepeA HCHe3HOBeHHeM Ha MHKpOBOpCHHKaX nOHBJlHIOTC^ MHOrOHHCJieHHbie 
mapoBHflHbie B3,ayTHa (pnc. 1, ac), paHee BCTpenaBUiHeca tojibko 3nH30AHHecKH. IIlHnbi, 
BoopyxcaBuine noKpoBbi uepxapHH, eme coxpaHaioTca, ho npn stom ^bho no^BepxceHbi 
AereHepauHH (pnc. 1, k\ 5, x; cm. bkji.). Ohh AecJ)opMHpyK)Tca, b oxpyxaiomeH hx 
UHT onjia3Me KOHueHTpnpyioTca BaKyoJiH, no BH^y HanoMHHaiomHe ayToc^aranecKHe, ot 
H apyxHOH noBepxHocTH snHTejiHa nacTO moxho Ha6jnoflaTb oTiiiHypoBbiBaHHe He6oJibuiHx 
ynacTKOB uHTonjia3Mbi c BaxyoJiaMH h pa3Hoo6pa3Hbix ocTaTOHHbix cJ)parMeHTOB. Oaho- 
BpeMeHHo 3anaTKH HOBoro BoopyxeHHa TeryMeHTa Bee 6oJibiue cTaHOB^Tca noxoxHMH Ha 
ocHOBaHHa 6y,aymHX uinnoB: ohh npHo6peTaioT 6oJiee neTKne KOHTypbi, BbiaBJiaeTca 
c|)HJiaMeHT03Haa cTpyKTypa o6pa3yiomero hx MaTepnana, ynjioTHeHHoro b 6a3ajibHOH 
nacTH. norniexamne ynacTKH norpaHHHHOH njiacTHHKH Taxxe yruioTHflioTCfl (pnc. 1, #c; 5, 
3 ). B TeryMeHTe HaKanjiHBaeTca 3HaHHTejibHoe kojihhcctbo cexpeTopHbix bkjhohchhh, b 
tom HHCJie rpaHyjibi Cr-3 h MejiKHe bkjhohchhj! HOBoro THna Cr-4 (pnc. 1, k\ 5, 3 ), 
o6pa3yiomHeca bo bhobb ^Hc|)c|)epeHUHpoBaHHbix oAHoa^epHbix UHTOHax. OxaejibHbie 
UHCTepHbi mepoxoBaToro 3FIP b sthx KJieTKax Taxxe pacuiHpeHbi (pnc. 1, k). B ceneHHH 
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rpaHyjibi bbidihuht najiOHKOBHUHbiMH, peace oBajibHbiMH (pwc. 5, u). Ot BHeniHe noxoacnx 
Ha HHX flHCKOBHAHbIX BKJHOHeHHH CT-7 OHH OTJIHHaiOTCfl MeHbUIHMH pa3MepaMH H 
reTeporeHHOH CTpyKTypon cocTaBJiaioiuero hx Maiepnajia. Y 34-aHeBHbix MeTauepKapHH 
eme coxpaH5HOTC5i uhtohbi, npouyunpyioiuHe OKpymbie rpaHyjibi Cr~3 (pnc. 1, k). B 
HexoTopbix H3 hhx aaepHafl o6ojiOHKa cTaHOBHTca cKJiaflnaTOH, a b uHTonjia3Me HaKamiH- 
b3K)tch ayToc})arocoMbi h ocTaTOHHbie Tejibua. 

K 40-My ahk) pa3BHTHH TOJimHHa noKpoBHoro anHTejiHH yBejiHHHBaeTca 6ojiee neM b 
2—3 pa3a. riojiHocTbio Hcne3aeT uepxapHoe BoopyaceHHe. Ero 3aMeH5H0T tohkhc, nacTO 
pacnoJioxceHHbie KOHycoBHUHbie ihhhhkh, no BbicoTe He npeBbimaiomHe TOJimHHy Tery- 
MeHTa (pnc. 1, ji; 5, a). ripH stom tojibko hhxchhh hx nacTb norpyxceHa b UHTomia3Ma- 
THHecxyio njiacTHHKy, a njioTHO oueTbie HapyacHOH MeMOpaHon BepxyuiKH BbicTynaioT b 
npocBeT rjiy6oKHx BnflHHBaHHH anHKajibHOH noBepxHocTH, coBnauaioiunx c pacnojioace- 
HHeM uinnoB (pnc. 1, ji; 5, a , e). Bhobb o6pa30BaHHbie uinnw Taxxce coctoht H3 
KpHCTaJTJlOHAHOrO MaTepHaJia H HMeiOT SJieKTpOHHOnJIOTHBIH CJIOH B OCHOBaHHH (pnc. 1, 
ji). HaflMeM6paHHbiH KOMnjieKc OTHeuiHBo BbiaBJiaeTCfl Ha Been noBepxHocTH TeryMeHTa, 
B ynOMflHyTbIX BnflHHBaHHflX OH pa3BHT 0 C 06 eHH 0 CHJlbHO H HMeeT xoporno BbipaaceH- 
Hyio BOJiOKHHCTyio CTpyKTypy (pHC. 1, ji; 5, 6). Ha6jnoaaeTC5i Taoce oTiiiHypoBbiBaHHe 
MejiKHX Be3HKyji b npocBeT BnjiHHBaHHH (pnc. 1, ji; 5, 6 , e). Uojx anHKajibHOH MeM6pa- 
hoh 3nHTejiH5i 3aMeTH0 He6ojibuioe ynjroTHeHHe uHTonjia3MaTHHecKoro MaTpHKca 
(pHC. 5, e). Ba3ajibHaa MeM6paHa TeryMeHTa o6pa3yeT tohkhc njiacTHHHaTbie HHBarHHa- 
Uhh (pnc. 1, ji; 5, a). TeryMeHT 40 -uhcbhbix MeTauepKapHH couepacHT uoBOJibHo peuKHe 
mhtoxohaphh h Oojibiiioe KOJiHHecTBo ceKpeTopHbix BKJHOHeHHH, oxpyaceHHbix mia3Ma- 
THHecKOH MeM6paHOH (pnc. 1, ji). Cpe^H hhx BbwejnnoTCfl 4 THna rpaHyji. MeJiKHe 
naJiOHKOBHAHbie bkjhohchhh CT-4 , OTMeneHHbie paHee y 34-cyTOHHbix MeTauepKapHH, 
BCTpenaioTCfl bo Bcex cjiohx UHTonjia3MaTHHecKon njiacTHHKH (pnc. 1, ji; 5, 6). OcTajib- 
Hbie TpH THna noflBjnnoTCfl k 40-My uhio pa3BHTH5i BnepBbie. OKpymbie HeGojibinne 
3JieKTpoHHo-CBeTJibie rpaHyjibi CT-5 JioKajiH3yioTC5i b 6a3ajibHOH 30He snHTejiHfl (pnc. 1, 
ji; 5, 6 ). KpynHbie najioHKOBHUHbie bkjhohchhh, couepacaiune sjieKTpoHHonjioTHbiH 
BOJiOKHHCTbiH ceKpeT CT-tf, OojibmeH nacTbio cocpezioTOHeHbi b cpeuHen ero nacra, 
nacTO b6jih3h HapyxcHOH njia3MaTHnecKOH MeMOpaHbi BnHHHBaHHH (pnc. 1, ji; 5, 6 , e). 
HenpaBHjibHO-OBajibHbie rpaHyjibi c «hhchctoh» CTpyKTypon sjieKTpoHHonjioTHoro ceK- 
peTopHoro MaTepnajia Cr-7 KOHueHTpnpyioTCH b cpexiHeM h anHKajibHOM cjiohx Tery¬ 
MeHTa TaKXce b6jih3h ero HapyacHon MeMOpaHbi (pnc. 1, ji; 5, e). Bee nepeHHCJieHHbie 
ceKpeTopHbie bkjhohchhh o6pa3yioTCH b cyOTeryMeHTajibHbix KJieTKax, coeuHH5noiunxc5i 
C TeryMeHTOM UHTOnJia3MaTHHeCKHMH MOCTHKaMH (pHC. 1, Ji; 5, a). UHTOHbi 40-flHeBHbIX 
MeTauepKapHH 0£H05mepHbie, hmciot CTpoeHHe, THnHHHoe ujih ceKpeTopHO aKTHBHbix 
KJieTOK. CyuH no BapnaunaM b HaOope ceKpeTopHbix bkjhohchhh b pa3Hbix UHTOHax 
(pnc. 1, ji; 5, d> e), Bee ohh npeucTaBJieHbi ouhhm THnoM kjictok, nosTanHO npouyunpy- 
ioiuhx Bee THnbi ceKpeTopHbix rpaHyji TeryMeHTa. HaHHHan c 33 — 34-UHeBHoro B03pacTa 
MeTauepKapHH HaOjuouaeTCH pe3Koe yBejinneHne Maccbi MbimeHHbix nyHKOB, b oco6eH- 
hocth npeucTaBJiHioiuHX npouojibHyio MycKyjiaTypy (pnc. 1, ji; 5, a). TaK xce cymecT- 
BeHHo B03pacTaeT h TOJiiUHHa cjioh MexcKJieTOHHoro BeiuecTBa Mexcuy TeryMeHTOM h 
M bimuaMH (pnc. 1, ji; 5, a , a). Mbimubi o6pa3yioT c sthm cjioeM KOHTaKTbi THna 
nojiyuecMocoM, KOTopwe He CBH3aHbi npocTpaHCTBeHHo c KOHTaKTaMH 6a3ajibHOH mcm 6- 
paHbi snHTejiHH c norpaHHHHOH ruiacTHHKOH (pnc. 1, ji), KaK sto 6biJio OTMeneHo ujih 
6ojiee paHHHX cTaunn pa3BHTHH. He HaOjiiouajiocb h npH3HaKOB CTpyKTypHOH cbh3h 
M biuiu c uiHnaMH. K 6a3ajibHOH noBepxHocTH TeryMeHTa 40 -uhcbhbix MeTauepKapHH 
BnjioTHyio nouxouHT, my6oKo BbirnOan ee H3HyTpH, yKpenjieHHbie MHKpoTpy6oHKaMH 
npoTOKH ouHOKJieTOHHbix xcejie3, 3anojiHeHHbie KpynHBiMH h pexce mcjikhmh rpaHyjiaMH 
roMoreHHoro 3JieKTpoHHO-CBeTJioro ceKpeTa (pnc. 1, ji; 5, a). CaMH xcejie3bi HaxoaflTca b 
myOHHe Tejia h npeacTaBJiaioT co6oh ceKpeTopHO aKTHBHbie kjictkh THnHHHoro CTpoe- 
hhh. HccjieuoBaHHe nojiHOCTbio c(J>opMHpoBaHHbix 49-UHeBHbix MeTauepKapHH He bbi- 
hbhjio npHHUHnnaJibHbix H3MeHeHHH b CTpoeHHH noKpoBOB nocjie 40-ro uhh hx pa3- 

BHTHH. 
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OECY5KUEHHE 


CrpoeHHe xoxcHO-MycxyjibHoro MeuiKa uepxapnn D. chromatophorum b uejiOM He 
BblXOflHT 3a paMKH CJIOXCHBHIHXCfl npeUCTaBJieHHH 06 OpraHH3aUHH 3TOH CHCTeMbI y 
CBoGoAHonjiaBaiomHX jihhhhox repMacjDpouHTHoro noxojieHHH TpeMaTou (ranaxTHOHOB, 
flo6poBOJibCKHH, 1987, 1998, h up.). Oho xapaxTepH3yeTca OTcyTCTBHeM UHCToreHHoro 
annapaTa h UH(})c{)epeHUHpoBaHHbiM xyTHxyjiapHbiM BoopyxceHHeM, HBJifliomHMCfl nacTbio 
cjio)KHocneuHajTH3HpoBaHHoro neHeTpauHOHHoro xoMmiexca. YnoMHHyTbie uiHnbi hbjih- 
iotch ueHoreHeTHHecKHMH o6pa30BaHH5iMH, hto nouTBepxcuaeTca hx nocneuyiomeH uere- 
HepauneH Ha c})a3e MeTauepxapHH. B tohkoh MopcJiojiorHH noKpoBOB H3yneHHbix uepxa- 
pHH npOCJieXCHBaiOTCH npH3HaKH yCHJieHHfl HX MexaHHHeCKOH npOHHOCTH. Tax, OTHeTJIH- 
bo BbipaxceHHaa UByxcjiOHHaa cTpyxTypa annxajibHOH 30Hbi rHajionjia3Mbi, no-BHUHMOMy, 
npeucTaBJiaeT co6oh MOUH(})HxauHio UHTocxeneTa, yxpenjunomyK) noBepxHOCTb noxpoB- 
Horo onHTejiHH. «3epKajibHoe» pacnojioxceHHe nonyuecMocoM, CBH3biBaiomHx norpaHHH- 
Hyio njiacTHHKy c snHTejineM h MbimuaMH, uojdxho cnoco6cTBOBaTb noBbimeHHio xcecT- 
KOCTH oGmen XOHCTpyXUHH KOXCHO-MyCKy^bHOrO MeuiKa. ripH npOHHKHOBeHHH BO II 
npOMOKyTOHHOro X03HHHa H B XO^e CJIOXCHOH, B TOM HHCJie aXTHBHOH, MHipaUHH B HeM 
jiHHHHKaM D. chromatophorum npnxouHTCfl npeouojieBaTb pa3JiHHHbie TxaHeBbie 6apb- 
epbi (LUhthh, 1986; Szidat, 1924; Erasmus, 1959 h up.), hto conpaxceHO c omyTHMbiMH 
MexaHHHeCKHMH Harpy3KaMH. BHUHMO, 3THM oOcTOHTeJIbCTBOM H 06yCJ10BJieH0 B03HH- 
KHOBeHHe OTMeneHHbix MHxpoauanTauHH. 

B cjioxchom npouecce pa3BHTH5i noxpoBOB MeTauepxapHH D. chromatophorum , nou- 
Po6ho onncaHHOM Bbirne, hcho npocMaTpHBaioTCfl Tpn ocHOBHbie CTauHH, xapaxTepH3yio- 
mneca b uejiOM oTHocHTeJibHo nocTOHHHOH yjibTpacTpyKTyp hoh opraHH3auneH, pa3ueueH- 
Hbie Mexcuy co6oh cpaBHHTejibHO kopotkhmh «nepecTpoeHHbiMH» nepnouaMH. llo BpeMeHH 
3 th CTauHH BnojiHe onpeueueHHO xoppeunpyioT c nepBbiMH TpeMH STanaMH pa3BHTHH caMHx 
napa3HTOB, BblUeJieHHbIMH UlHrHHblM (1986) Ha OCHOBaHHH UHHaMHXH HX JIHHeHHOrO 
pocTa. 

OcHOBHoe couepxcaHHe xopoTKoro HanaubHoro 3Tana pa3BHTHH MeTauepxapHH 
D. chromatophorum , MapxnpoBaHHoro 3aMeTHbiM yMeHbmeHHeM pa3MepoB hx Tejia, co- 
CTaBJIHIOT HHTeHCHBHaa pe30p6uHH 6oJTblHHHCTBa UeHOreHeTHHeCKHX CTpyKTyp UepxapHH 
h myGoKafl Mopc{)oc{)yHKUHOHajibHaH nepecTponxa nniueBapHTeubHOH cncTeMbi. B stot 
nepnou (nepBbie 5—6 UHen npeObiBaHHH bo II npoMexcyTOHHOM xo3HHHe) noKpoBbi b 
U ejiOM coxpaHHioT ocHOBHbie nepTbi uepxapHOH opraHH3auHH. XapaxTepHOH oco6eH- 
HOCTbK) flaHHOH CTaUHH CTaHOBHTCfl nOHBJieHHe HeBbICOKOrO, HO Hpe3BbIHaHHO njIOTHOrO 
rjiHKOKajiHKca, b HeM, ohcbhuho, npoHBJineTca 3aiUHTHafl peaxuna napa3HTa Ha HMMyH- 
Hoe B03,aeHCTBHe xo3HHHa. AHanorHHHaH npoTexTHBHaa c^yHXUHH npHnncbiBaeTca Hau- 
MeM6paHHOMy xoMnjrexcy TeryMeHTa lOBeHHJibHbix c})opM Fasciola hepatica (Hanna, 
1980) h MOJioubix MeTauepxapHH HexoTopbix MHxpoc})ajuiHU (Galaktionov e. a., 1996). 
BepoHTHo, Ha HexoTopbix 3Tanax pa3BHTHH OHa HMeeT MecTo y MHornx TpeMaTOU. 
06pa30BaHHe h B03o6HOBjieHHe mnxoxajiHxca TeryMeHTa cocajibiunxoB ocyiuecTBJiaeTCH 
nyreM 3X30UHT03a onpeueueHHbix cexpeTopHbix BXjnoneHHH HapyxcHoro chhuhthh (IV 
naxTHOHOB, floOpoBOJibcxHH, 1987, 1998). B TeryMeHTe MeTauepxapHH D. chromatopho¬ 
rum nepBbIX UHeH pa3BHTH5I 3Ty cjtyHXUHIO MOryT BbinOJIHHTb TOJIbXO eUHHCTBeHHO 
npncyTCTByiomHe b HeM rpaHynbi CF-7, b 6o;ibiiioM xojiHHecTBe 3anaceHHbie Ha CTaunn 
uepxapHH. BceMy nepno^y cymecTBOBaHHH ynoMHHyToro Ha^MeMOpaHHoro xoMnjiexca 
conyTCTByeT o6pa30BaHHe b uHTonna3MaTHHecxoH njiacTHHxe MyjibTHBe3HxyjinpHbix 
CTpyxTyp, no cymecTBy npeucTaBnaiomHx co6oh my6oxne HHBarHHauHH ee HapyxcHOH 
MeMOpaHbi. Bo3Moxcho, b uaHHOM cnynae Mbi HaOniouaeM CBoeo6pa3HbiH peryjiHTopHbin 
MexaHH3M, no3BOJiHiomHH coxpaHHTb nnoiuaub annxajibHOH noBepxHocTH npn MaccoBOM 
3X30UHT03e cexpeTopHbix BXjiKDHeHHH. B nonb3y Bbicxa3aHHoro npeunojioxceHHH cBHue- 
TejibCTByeT h aHajiH3 sjiexTpoHorpaMM MHrpnpyiomHX UHnjiocTOMyji 6jiH3Xoro BHua 
D. spathaceum, HccJieuoBaHHbix XomyHUOM (Hoglund, 1991). Ha hhx OTHeTJiHBO 
bhuho, hto MyjibTHBe3HxyjiflpHbie CTpyxTypbi (ouih6ohho onpeueJieHHbie aBTopoM xax 
peCHHHHbie) H nJlOTHblH rjIHXOXaJIHXC nOHBJIHIOTCH B TeryMeHTe JIHHHHOX OUHOBpeMeHHO, 
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npaKTHHecKH cpa3y nocjie hx BHeupeHHH b xo3HHHa, hto conpoBoxcuaeTca pe3KHM 
coxpameHHeM KOJinnecTBa ceKpeTopHbix bkjikdhchhh. 

ripHMepHo c 7-ro jxhz pa3BHTHa nHmeBapHTeJibHaa CHCTeMa MeTauepxapnn D. chro- 
matophorum HanHHaeT c})yHKUHOHHpoBaTb, napa3HTbi npHCTynaioT k aKTHBHOMy nHTaHHK) 
TKaHbK) xpycTajiHKa, h BMecTe c 3 thm HacTynaeT nepnou hx (SypHoro pocTa h Mopcf)oreHe3a 
(7—35-eflHH pa3BHTH^ b ycJiOBHflx onbiTa). JIjiz stoto 3Tana pa3BHTHH b uenoM xapaxTepHa 
opraHH3auHH TeryMeHTa, onncaHHaa HaMH y 12—20-UHeBHbix MeTauepxapHH. Jljin Hee 
THFIHHHbl pa3BHTa^ CHCTeMa MHKpOBOpCHHOK, MHOTOHHCJieHHbie HHBarHHaUHH 6a3aJlbHOH 
MeM6paHbi h B03pocuiee kojthhcctbo mhtoxohuphh. riepeHHCJieHHbie npH3Haxn cBHueTejib- 
CTByiOT O pe3KOM B03paCTaHHH FipHOpHTeTa a6cop6uHOHHOH ({tyHKUHH nOKpOBHOTO 3nH- 
TejiHH (TajiaKTHOHOB, Ao6poBOJibCKHH, 1998; Smyth, Halton, 1983). Koppejunma sthx 
npH3HaxoB c poctom h Mopc{)oreHe30M, Tpe6yiomHM 6ojibmHX SHepreTHnecxHx 3aTpaT, 
aaeT ocHOBaHHX nonaraTb, hto Ha uaHHoil cTaunn pa3BHTHH noxpoBbi Hapnuy c KHLiieHHH- 
kom aKTHBHo ynacTByioT b nomomeHHH nHTaTejibHbix BemecTB. Bo mhotom cxouHyio 
cneuHajiH3auHio HcnbiTbiBaeT TeryMeHT MeTauepxapnn h y upyrnx TpeMaTOU, pa3BHTHe 
KOTOpbIX BO II npOMexeyTOHHOM X03HHHe COnpOBOXC^aeTCH pOCTOM H M0p(J)0reHe30M, npn 
3 tom, Kax h y D. chromatophorum , OHa no BpeMeHH coBnauaeT c HanSoiiee HHTeHCHBHbiM 
TeneHHeM sthx npoueccoB (Popiel, 1976; Galaktionov e. a., 1996 h up.). B sto xce BpeMH 
3axjiaubiBaioTC5i 3anaTxn uccjDHHHTHBHoro BOopyxceHHH noKpoBOB. ripeunojiaraeTCH, hto 
M aTepnaji nwnoB CHHTe3HpyeTCH b (j)opMe MOHOMepoB b cy6TeryMeHTajibHbix KJieTKax, 
OTxyaa b cboGouhom Bnue nocTynaeT b HapyxcHbin chhuhthh (Bennet, Threadgold, 1975; 
Fukuda e. a., 1987). Y MeTauepxapnn D. chromatophorum 3Ty c^yHKUHio, bhuhmo, 
ocymecTBJiHioT MHoroauepHbie uhtohm c xapaxTepHo pacmnpeHHbiMH uncTepHaMH moiuho 
pa3BHToro mepoxoBaToro 3I1P Hapauy c cexpeunen MajioHHCJieHHbix rpaHyji THna Cr~3. 
YjibTpacTpyKTypa ynoMHHyTbix cy6TeiyMeHTaJibHbix KJieTOHHbix xoMnnexcoB ueMOHCTpn- 
pyeT Hpe3BbIHaHHyiO HHTeHCH(|)HKaUHK) CHHTeTHHeCKOH aKTHBHOCTH. BnOJIHe BepOHTHO, 
hto ohh npouyunpyioT h upyrne BemecTBa, Heo6xounMbie ujih nocTpoeHHH 6bicTpo 
pa3pacTaiomeHCH HapyxcHOH ruiacTHHKH. OTMeneHHoe Ha uaHHon cTaunn pa3BHTHH OTnon- 
KOBbiBaHHe ot annKajibHOH noBepxHOCTH TeryMeHTa pa3HOo6pa3Hbix Be3HKyn h (J)parMeH- 
TOB MOXCeT 6bITb CBH3aHO C pa3HbIMH npOUeCCaMH, B TOM HHCJie H C yaaJieHHeM KOHeHHbIX 
nponyxTOB xaTa6ojiHHecxoro o6MeHa. HyxcHO OTMeTHTb, hto BbmejiHTejibHaa (J)yHKUHfl 
noKpoBHoro snHTejina npoaBJiaeTca Ha BceM npoTxxceHHH pa3BHTHH MeTauepxapnn 
D. chromatophorum. H 3 uhtohob b HapyxcHyio njiacTHHKy Ha pa3Hbix cpoxax pa3BHTHH 
nocTynaioT ocTaTOHHbie Tena h JiHnnnHbie xamiH, KOTopbie 3aTeM BbiBouaTca Hapyxcy. 
3xcxpeTopHax c{)yHKUH5i TeryMeHTa OTMeneHa b xoae pa3BHTHX MeTauepxapnn h y upyrnx 
bhuob cocajibmHKOB (Popiel, 1976). 

npHMenaTeJibHOH oco6eHHOCTbio TeryMeHTa MeTauepxapnn D. chromatophorum bto- 
poro 3Tana pa3BHTHH HBJineTCH HaGjnouaBiiiaxcfl HaMH jioxaJibHafl peopraHH3aunfl ero 
annKajibHOH noBepxHOCTH, He onncaHHa$i paHee y upyrnx TpeMaTou. B HacToamee BpeMH 
TpyuHO uaTb 0AH03HaHH0e TOJiKOBaHHe 3TOMy HBJieHHio. Bo3moxcho, hto b nepnou 6ypHoro 
pocTa napa3HTOB TaxnM o6pa30M «uocTp an b aeTcn» cJioxcHOcneunajiH3HpoBaHHbiH noBepx- 
HOCTHbiH annapaT noKpoBHoro snnTeJiHH. OnncaHHbie npoueccbi moxcho npeucTaBHTb ce6e 
h Kax AonojiHHTeJibHbiH MexaHH3M pereHepauHH. Heo6xounMOCTb Taxoro nocTOHHHoro 
onepaTHBHoro oGhobjichhh noBepxHocTHbix cTpyxTyp Jierxo noHHTb, ynHTbiBan nojiHoe 
OTcyTCTBHe Ha flaHHOH CTa^HH pa3BHTHH KaKHX-JlH6o 3amHTHbIX npHCn 0 C 06 jieHHH (UHCTbl 
hjih ocymecTBJixiomero 3amnTHyio cf)yHKUHio rjiHKOKajiHKca). 

TpeTHH 3Tan pa3BHTHH napa3HTOB (35 — ^^50-e ahh pa3BHTHH b ycJioBHHX onbiTa), 
onpe,aejieHHbiH UlnrHHbiM (1986) xax «nepHO,a co3peBaHHH», 3aKaHHHBaioT yxce HHBa3H- 
OHHbie MeTauepxapHH. Oh conpoBoxcuaeTcn noBTopHbiM yMeHbmeHHeM pa3MepoB Tena h 
npHocTaHOBKoil Mopc})oreHeTHHecKHX npoueccoB. Ha cooTBeTCTByiomeH eMy CTaunn pa3- 
bhthh noKpoBbi MeTauepxapHH D. chromatophorum , xax h y upyrnx H3yneHHbix TpeMaToa 
(Bibby, Rees, 1971a; Kechemir, 1978; Galaktionov e. a., 1996, h jx p.), npnoGpeTaioT 

OCHOBHbie HepTbl aec})HHHTHBHOH OpraHH3aUHH. BhUHMO, 3TO HBJIHeTCH o6lUHM npaBHJIOM 
h Heo6xoaHMbiM ycnoBHeM ycnemHoro 3apaxceHHH oxoHHaTeJibHoro xo3HHHa. OcTaTKH 
uepxapHoro BoopyxceHHH 3aMeHHioTCH uccJjhhhthbhbimh inHnHxaMH. HapyxcHbiil chhuhthh 
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3anojiHaeTCH cexpeTopHbiMH BKjnoneHHflMH, cxo^HbiMH c onHcaHHbiMH y MapHT apyrax 
H3yneHHbix CTpnreHflHfl (Erasmus, 1967; Bibby, Rees, 1971a, h ap.). Pe3KO B03pacTaeT 
TOJimHHa anHTejinajibHOH njiacTHHKH, cjioh MexcKJieTOHHoro BemecTBa h MbiuieHHbix cjioeB 
cTeHKH Tejia. B napeHXHMe flHC^epeHUHpyiOTCfl *ejie3bi c npoToxaMH, ^yHKUHOHajibHaa 
aKTHBHOCTb KOTOpbIX TaKXCe npHypOHeHa K (})a3e MapHTbl (FaJiaKTHOHOB, floGpOBOJIbCKHH, 

1987, 1998). C npHocTaHOBKOH pocTa Tpoc^HHecxaH c|)yHKUHfl noKpoBOB yracaeT, o hcm 
CBH^eTejibCTByeT Hcne3HOBeHHe b TeryMeHTe mhkpobopchhok, a Taoce (kocbchho) 3aMeT- 
Hoe coKpameHHe b HeM KOJinnecTBa mhtoxoh^phh. BMecTe c TeM Ha npHMepe D. phoxini 
6buio noKa3aHo, hto cnoco6HocTb TeryMeHTa k aacop6uHH nHTaTejibHbix BemecTB y 3pejibix 
MeTauepKapHH AHnjiocTOMyMOB nojiHocTbio He Hcne3aeT (Bibby, Rees, 1971b). JJomhhh- 
pyiomeH (})yHKUHeH BHOBb xopomo BbipaxceHHoro CBoeo6pa3Horo niHKOKanHKca, iio-bhuh- 
MOMy, CHOBa CTaHOBHTCH 3aiUHTHafl. CxOUHblH no CTpyKType HaflMeM6paHHbIH KOMIUieKC 
oGHapyxceH h y 3pejibix MeTauepKapHH D. phoxini (Bibby, Rees, 1971a). Ohcbhuho, b 
onpeAejieHHOH cTeneHH oh c})yHKUHOHajibHo 3aMemaeT oTcyTCTByiomyK) y sthx TpeMaTou 
UHCTy. Cy6TeryMeHTajibHbie kjictkh, xapaKTepHbie ujih uaHHoii cTaunn pa3BHTHH, ofrnauaiOT 
apxo BbipaxceHHOH xcejie3HCTOH cjtyHKUHen: ohh noaTariHo npouyunpyioT Bee ranbi cexpe- 
TOpHblX BKJIlOHeHHH, o6HJIbHO 3anOJIH5UOlUHX HapyXCHyiO UHTOnJia3MaTHHeCKyiO ruiacTHHKy. 
IlpHMep aHajiorHHHOH «MHoroo6pa3HOH» MHorocTyneHnaTon cexpeTopHOH ueflTejibHocTH 
UHTohob TeryMeHTa TpeMaToa noupo6HO onncaH y Paragonimus sp. (Fukuda, 1986). 

ripoBefleHHbiH aHajiH3 noKa3biBaeT, hto Ha H3yneHHOM OTpe3Ke oHToreHe3a TeryMeHT 
D. chromatophorum HeceT 6ojibmyio h pa3Hoo6pa3Hyio (J)yHKUHOHajibHyio Harpy3Ky, npn- 
OpHTeTbl B KOTOpOH HeOflHOKpaTHO MCH5HOTC5I. 3TO HaXOflHT OTpaXCeHHe B KOHKpeTHbIX 
OCo6eHHOCTHX TOHKOTO CTpoeHHH paCCMOTpeHHbIX Bbime CTa^HH pa3BHTHH nOKpOBOB. 
OyHKUHOHajibHaH Harpy3Ka TeryMeHTa HCCJieuoBaHHbix napa3HTOB, b cbokd onepeub, bo 
mhotom onpeuejiaeTCfl oco6eHHocTHMH hx Ghojiothh, a Taxxce cneuH(|)HKOH napa3HTo-xo- 
3HHHHbIX OTHOlIieHHH. OlOXCHbie MOp^OJIOTHHeCKHe OT(})(})epeHUHpOBKH, OnncaHHbie B 
noKpoBax pa3BHBaiomHXCH MeTauepKapHH, CBHueTeJibCTByioT o rjiy6oKHX MeTa6oJiHHecKHX 
h HMMyHOJiorHHecKHX B3aHMOfleHCTBHHX b CHCTeMe MeTauepKapHH D. chromatophorum — 
II npOMeXCyTOHHblH X03HHH. 

Pa6oTa BbinoJiHeHa npn nouuepxcKe rpaHTa POOH (N° npoeKTa 98-04-49706). 
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THE FINE STRUCTURE OF THE TEGUMENT OF CERCARIAE 
AND DEVELOPING METACERCARIAE 
OF DIPLOSTOMUM CHROMATOPHORUM (TREMATODA: DIPLOSTOMIDAE) 

I. M. Podvyaznaya 

Key words : tegument, development, Diplostomum chromatophorum, D. pseudospathace 
um , ultrastructure. 


SUMMARY 

The morphology of the tegument of invasive cercariae and metacercariae of Diplos¬ 
tomum chromatophorum at different intervals after the penetration into the experimental 
intermediate host Cyprinus carpio (1, 3, 5, 6, 7, 10, 12, 20, 34, 40, 49 days) has been 
investigated. The developmental changes observed in epidermis of metacercariae are 
divided into three consecutive stages. At the first short stage the tegument and associated 
structures resemble in general those described for cercariae. Dense glycocalyx noted at 
this stage is proposed to protect parasites from the host’s immune response. The second 
stage coincides with the period of intensive growth and development of metacercariae. 
During this time the tegument is seemingly involved in the nutrient absorption. Its free 
sufrace area is elevated by long numerous microvilii, the basal membrane forms frequent 
deep invaginations, the number of mitochondriae is noticeably increased. On this 
background the process of intensive local reorganization of surface structures was 
observed. At the third stage the tegument acquires the main features of adult worm 
epidermis. The well developed filamentous glycocalyx appears on its surface again. 
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BKJieuica k cmambe M. M. Tlodsji3Hou 



Phc. 2. rioKpoBbi uepKapHH h MeiauepKapHH 1—3 /men pa3BHTKH D. chromatophorum. 

a, 6 — cteHKa Tena uepicapHH; <?, z — fJjparvieHTbi noKpoBHoro 3riHTe;inH uepicapHH; d t e — TeryMeHT 
MeTauepKapHH (MU) 1-ro a. p.; x— u — TeryMeHT MU 3-ro jx. p.; m — Mbimubi; oiu — ocHOBaHHe uinna; a — 
anpo; CTpejnca — ny3bipbKH b TeryMeHTe uepicapHH. 

OcrajibHbie o 6 o 3 HaMeHH« Te xe, mto Ha pnc_ 1 . 

Fig. 2. Body wall fragments of cercariae and 1 — 3-day-old D chromatophorum metacercariae. 










Phc. 3. TeryMeHT MeTauepKapHH 5—12 anew pa3BHTH5i D. chromatophorum . 

a — TeryMeHT MU 5-ro A. p.; 6 — ynacTOK bhobi> AH{jx})epeHUHpOBaHHOro UHTOHa MU 5-ro a. p.; e — 
UHToruia3MaTHHecKHH mocthk; z — (^pameHTauHa uHTOiuia3Mbi «uepKapHbix» uhtohob y MU 5-ro a. p.; d — 
TeryMeHT MU 6-ro a. p.; e — TeryMeHT MU 7-ro a. p.; x, 3 — TeryMeHT MU 10-ro a. p.; u — TeryMeHT 
BeHTpajitHOH CTOpOHbi Te;ia MU 12-ro AHa pa3BHTHa; k — TeryMeHT AOpcanbHOH cTopoHbi Te;ia MU I2-ro AHa 
pa3BHTHa; 6u — HHBarHHauHH 6a3anbHOH MeMSpaHbi; kF— KOMrureicc foAbAXH; uiep — mepoxoBaTbw 3IIP; 

CTpejiica — OTnoHKOBbiBaHHe Be3HKyji. 

OcTanbHbie o6o3HaneHHa Te xce, hto Ha pHC. 1. 

Fig. 3. Tegument of 5—12-day-old D. chromatophorum metacercariae. 








Phc. 4. TeryMeHT MeTauepjcapHH 12—20 flHeii pa3BHTH5i D. chromatophorum. 

a — MHoroHflepHbie uhtohbi MU 12-ro a. p.; 6 — BKJironeHMH KpHCTajuiownHoro MaTepwajia b uwTOHax MU 20-ro 
a. p.; 6—e — TeryMeHT MU 20-ro <n. p.; 3 — ynacTKH jioica^bHOH peopraHH3auwH TeryMeHTa. 

06o3HaHeHHH Te *e, hto Ha puc. 1—3. 

Fig. 4. Tegument of 12—20-day-old D. chromatophorum metacercariae. 







Phc. 5. TeryMeHT MeTauepxapHH 34—49 flHeii pa3BHTH5i D. chromatophorum. 

a — CTemca Tejia MU 49-ro a. p.; 6 , e — (JjparMeHTLi noKpoBHoro anHTejiHii MU 40-ro a. p.; a — ceKpeTOpHtm 
npoTOK b CTeHKe Tejia MU 40-ro n. p.; d, e — ynacTKH uhtohob MLI 40-ro n. p.; x — aereHepHpyiotUHe iunm>i 
MU 34-ro a. p.; 3 — 3anaTKn ae({)HHHTHBHi>ix iiihiiob b TeryMeme MLI 34-ro a. p.; u — ynacTOK UHTOHa MLI 

34-ro a. p. 

06o3HaneHHfl Te xe, hto Ha pnc. 1—4. 

Fig. 5. Tegument of 34—49-day-old D, chromatophorum metacercariae. 
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